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1. Verilog Language Support Constructs 


This chapter mainly introduces the Verilog language structure supported by the ADS synthesis 
tool . 


ADS Verilog Language Support Constructs are mainly divided into the following types: 
o Supported Verilog Constructs 
o Unsupported Verilog Constructs 


o Ignored Verilog Language Constructs 


1.1 Verilog language structure supported by ADS 


1.1.1 Module and Macromodule 


The module/endmodule block is the basic compilation unit in Verilog, the module begin with 
module(macromodule) and terminated with endmodule. The template of module is as follows. 


module| macromodule module name(port list); 
port declaration; 


net/variable declaration; 


// continuous assignment 
wire signal name; 
assign signal name - expression; 
always (event expression) 
begin 
statements; 
end 


endmodule 


In the Verilog module, you can use continuous assignment , always block, module 
instantiation, gate instantiation, etc. to describe the hardware 


1.1.2 Supported and Unsupported Verilog Constructs 


The following table shows the supported and unsupported Verilog syntax structures. 
Unsupported Verilog constructs will report an error. 
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Table 1-1 Verilog syntax structure 


Register data type: Register data type: 

reg, integer, time event, real, realtime 

Net data type: Net data type: 

wire, tri, triO, tril, wand, wor, triand, trior trireg 

gate instantiation: gate instantiation: 

bufifO, bufif1, notifO, notif1, and, nand, or, nor, tranifO, tranif1, rtranifO, rtranif1, nmos, pmos, 

xor, xnor, buf, not rnmos, rpmos, cmos, rcmos, tran, rtran, 
pulldown, pullup 

module instantiantion User-defined primitives(UDPs), UDPs begin with 
keyword primitive and terminated with 
endprimitive 


input, output, inout iI 


id 
parameter, localparam, specparam parameters of time and realtime types 
genvar 
D 


generate if, generate for, generate case 
| continuous assignments | Cd 
procedural statements: procedural statements: 
Blocking procedural assignments = Nonblocking The left hand value must be register. Do not use 
procedural assignments <= = and<= for the same register 
begin/end block, if-else-if, case, casex, casez, for, | fork/join, assign/desassign force/release, wait, 
while, disable, | System task(Sreadmemb, forever, repeat 
Sreadmemh) 
Binary Operators: 
+, -, *, /, 96, **, <, >, <=, >=, ==, I=, ===, |= 
|, & |, ©], 4%, ^^, A, <<, >>, <<<, >>> 
Unary Operators 
t+,-,1,& 7,|,^ "& "|, "^ 
other: 
ba 
Compiler directives: 
‘include, ‘define, ‘endif, ‘ifdef, 
‘ifndef, ‘else, ‘elsif, ‘undef, "default nettype 


1.1.3 Ignored Verilog Language Constructs 


The code in the design contains Ignored Verilog Language Constructs , and the ADS synthesis 
tool will ignore and continue to execute. 


o initial block 
o delay and delay control 
o strength 


drive strength ::= ( strengthO , strength1 ) | ( strength1 , strengthO ) | ( strengthO , highz1 ) | 
( strength1 , highzO ) | (highz1, strengthO ) | ( highzO , strength1 ) 


charge strength ::= (small) | (medium) | (large ) 
o specify block 


o config/endconfig 
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o system task enable 

Ignored expected for Sreadmemb and Sreadmemh in initial 

o Compiler Directives 

‘line, "celldefine, “endcelldefine, ‘resetall, ‘timescale, ‘unconnected_drive, 


'nounconnected drive 


(2) Data type language structure supported by ADS 


Verilog data type is divided into the following categories: 
o Register Data Type 

o Net Data Type 

o Other Data Types 


1.2.1 Register Data Type 


The supported register data types are shown in the table below: 


Table 1-2 Supported register data types 


Data Type 


reg The default is 1 bit wide , if it exceeds 1 bit , you need range declaration to 
set the bit width of reg 


The default bit width is 32 bit, no range declaration is allowed 
The default bit width is 64 bit, no range declaration is allowed 


the range declaration that sets the width of the variable vector must be a constant. 


like: 

reg [7:0] reg1;// The width of the variable regi is 8 

reg [DATA WIDTH-1:0] reg2;// The width of the variable reg2 is 
DATA_WIDTH , DATA_WIDTH must be a constant value 


1.2.2 Net Data Type 


The supported net data types are shown in the following table: 


Table 1 -3 supported net data types 


Data Type 
net driven by signal gate or continuous assignment 
Multiple Driver Data Types 
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1.2.3 Other Data Types 


Table 1-4 Other Data Types 


Data Type 
assign constant values to variables 


localparam local parameter parameter, rewriting of value is not allowed 
genvar Variables of index control in generate for 


example: 


parameter P = 10; 
localparam WIDTH = 10; 
genvar i; 


1.3 Instantiation 


1.3.1 module instantiation 


The module instantiation implementation can realize the hierarchical description of the 
module. The recommended code style is as follows: 


module AND(A,B,Y); 
output Y; 

input A,B; 
parameter N=5; 
assign Y = A 88 B; 
endmodule 


module AND(a,b,y); 

output y; 

input a,b; 

ADN #(10) inst name(.A(a),.B(b),.Y(y)); 


endmodule 


Inst_name must be given when performing module instantiation , otherwise it will report an 
error and exit. The connection mode of port connect can be order or named, and the two modes 
cannot be mixed. 


1.3.2 Gate instantiation 
The grammatical structure of gate instantiation: 
gatetypekeyword [instname] (portlist); 


The gate types supported by ADS are as follows: 


9/55 


https ://i nnek.ru ADS Language Support Reference Manual 


^v LA LA 
oe UA 344 1. Verilog Language Support Constructs 


Table 1 5 -Gate types supported si ADS 


gate type 
Land. |And, realize the AND operation of the input signal 


xnor same or 


1.4 Statements 


Statements occur within procedures such as always, initial, task and function . Including case 
statement, loop statement, condition statement, blocking assignment, noblocking assignment , 
etc. 


1.4.1 Case Statement 


A case statement include begin keywords case, caseex or casez, terminal keyword endcase. 


Table 1 -6 Case Statement 


case allows branching on multiple conditional expressions based on case 
statement matching 


case-ex 'x' or 'z' value in the case expression is treated as don't care 
casez 'z' value in the case expression is treated as don't care 


default its statement will be selected when none of the select expressions is 
valid 


endcase terminal of case, casex, casez statement 


1.4.2 Loop statement 


Loop statement includes for statement and while statement 


Table 1-7 Loop statement 


loop keyword 


it is used to modify blocks of procedural statements. The first 


assignment is executed initially and then the expression is evaluated 
repeatedly based on condition value 


It executes the given statement until the expression becomes true 


1.4.3 Conditional Statement 


If statement is conditional statement, the keywords include if, else and else if. Syntax of if 
statement as follows: 
if (condition1) 
statement1; 
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[ else if (condition2) statement2;] 


[else statement3;] 
1.4.4 Blocking assignment and Noblocking assignment 


Blocking assignment and non-blocking assignment are used in always and initial construct, and 
the assignment object is a variable of register type. You cannot use blocking assignment and non- 
blocking assignment to the same register variable at the same time. 

always @ (posedge clk or negedge r) 

if (~r) 

q <= 1'b0; 

else 


q <= d; // no blocking assignment 
1.4.5 Disable Statement 


The disable statement provides the ability to terminate the activity associated with 
concurrently active. lt can be used within blocks and tasks to disable the particular block or task 
containing the disable statement. syntax form of disable statement as follows: 


disable block_id/task_id ; 


1.5 Operators 


1.5.1 Binary Operators 


* LES A e ee, Lia == n mon 
+, - , /, %, , <, >, <=, >=, =>) Iz, EEZ. l==, &&, | |, &, |, b ^ , m da; <<, >>, <<<, >>> 


o + 


The relevant expressions of the above operators are as follows: 


Table 1. Relevant expressions of -8 operators 


ratos | wwe — | ton | 
E je ewm] 


GG sg | 
gin | 
C | 
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Iss a l==b a case inequality to b 


i felt — — ETE TU 
i je — — fabio — — — — 
C ECTOMONAAAANOS ECU TO 


1.5.2 Unary Operators 


+, WI I, g &, |, ^ SCH ge NA 
the above unary operators are as follows: 


Table 1-9 unary operators operator 


Operators | — ug | fundin O 
ES [a [Afmeiemms 0000 
Ho e TEC 
ES EI EE 
[a | sa [Relwtonand © O 
ped Retuctiomor S O 
ree [Relwtonmnd i O 
ri |a o [Relwtonnr i O 


1.5.3 Other 


21,60 UI 


Table 1-10 Other operators 


"Gees | vmm | Rem] 


m Do] 
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1.6 Blocks 


1.6.1 begin/end block 


begin/end block groups multiple statements into always block, example as follows: 
module test (in1, in2, out1, out2, clk); 

input in1, in2, clk; 

output reg out1, out2; 

always@(posedge clk) 

begin 

out1 <= inl & in2; 

out2 <= in1 | in2; 

end 


endmodule 
1.6.2 generate/endgerate block 


A generate block is created using one of the generate-loop, generate-conditional, or generate- 
case format. The block begin with keyword generate and terminated with endgenerate. 


//generate if 
generate begin 
if(sel) 


assign dout1 = d1; 
else 

assign dout2 = d2; 
end 
endgenerate 


//generate for, j must be genvar type 

generate 
for (j20; j<=3; j =j + 1) begin : u adder8 add (sum[8*j+7:8*j], co[j+1], 
a[8*j+ 7:8*j], b[8*j+7:8*j], c@[j]); end 


//generate case 
generate 

case (A) 
0: assign Y = 2'b 00; 
1: assign Y = 2'b@1; 


2: assign Y - 2'b10; 
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3: assign Y = 2'b11; 
endcase 


endgenerate 
2 SystemVerilog Language Support Constructs 


2.1 SystemVerilog data type language structure supported by ADS 
Basic data types supported by System Verilog 


Table 2-1 Basic data types supported by System Verilog 


byte 2-state, SystemVerilog data type, 8-bit signed integer or 
ASCII character 
bit 2-state, SystemVerilog data type, user-defined vector size 
4-state, SystemVerilog data type, user-defined vector size 


The difference between 2-state and 4-state : 
The value of 4-state (4-valued) data types can be 1, 0, x, z four 
The value of 2-state (2-valued) data types can be Land 0 


The data types byte , shortint , int , integer and logicint are signed by default, and the data 
types bit , logic and reg are unsigned by default, and the array types of these types are the same. 


2.1.2 User-defined data types 
System Verilog data types can be extended to user-defined types using typedefs . 


example : 

module sub6 ( 

input [11:0] in, 

input [3:0] in2, 

output [3:0] out@, out1, out2, out3 
); 

typedef struct { 

bit [3:0] a; 

bit [15:0] b; 

} st_type; 

logic [3:0] pipe [3:0]; 
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logic [3:0] pipe_in [1:0]; 
st_type st_data; 

always @(*) begin 

pipe_in = { in[11:8], in[7:4] }; 
end 

always @(*) begin 

st data.a = in[3:0]; 

end 

always @(*) begin 

pipe = (pipe in[0], st data.a, in2, 4'b1111}; 
end 


assign out® = pipe[0]; 


assign out1 - pipe[1]; 
assign out2 - pipe[2]; 
assign out3 - pipe[3]; 
endmodule 
2.1.3 struct 


A structure is a collection of variables or constants under a name, and the entire collection 
can be referenced by the structure name. A structure is different from an array. An array is a 
collection of data of the same type and size, while a structure is a collection of data members of 
different types and sizes. 


There are two points to note: 
o If there is void type in struct union member. it must be tagged unions . 
o If packed dimension is used in struct , it must be declared as packed type. 


The data type in the structure member can be shortint , int, longint , byte, bit, logic, reg, 
integer , time and some user-defined data types. 


By default, structures are unpacked , that is, members of a structure share a common 
structure name, but they are independent of each other. The structure of the packed type stores 
structure members in adjacent bits in the specified order . The packed structure is stored as a 
vector. The first member of the structure is on the leftmost side of the vector, that is, the highest 
bit; the last member of the structure is the lowest bit of the vector. 


packed structure can be referenced by member name or by the corresponding bit of the 
structure vector. The following two ways represent the same members of the data structure. 

struct packed ( 

logic valid; 

logic [7:0] tag; 

bit [15:0] data; 
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} data; 
data.tag = 8'hfe; 
data[23:16] = 8'hfe;// Both ways are to assign value to the tag member of 


struct . 
The format of the structure not supported by the current ADS : 
o There are packed dimension and unpacked dimension in the structure declaration 


o Bit/part select references to structure member variables , such as str.a[3:0], str.a[2] 


(2) Multidimensional arrays supported by System Verilog 


2.2.1 Multidimensional unpacked array 
Unpacked dimensions is the range information declared after the array name. 
example : 
reg [7:0] mem [7:0][15:0]; //unpacked dimensions[7:0][15:0] 


Unpacked dimensions can be in the form of single range , such as reg [7:0] mem [8] , which 
means that mem has 8 elements, which is equivalent to reg [7:0] mem [0:7] . 


Notes on multidimensional unpacked array assignment: 


o The assignment and reading of the entire multi-dimensional unpacked array variable is 
supported, but the number of unpacked dimensions , the number of elements in each dimension 
and the width of each element need to be consistent. 


o The unpacked dimension of the port only supports one dimension. If the unpacked 
dimension exceeds one dimension, an error will be reported. 


o Support the index or part-select assignment of unpacked arrays , such as m = mem[1], or 
m1 = mem[1:2]; If it is mem[1:2] , the range must be a constant, and the unpacked dimension is 
One-dimensional. 


2.2.2 Multidimensional packed array 
Packed dimension is the range information declared before the array name. 
example: 
wire [7:0] [15:0] tmp; //packed dimensions [7:0][15:0] 
Notes on multidimensional packed array assignment: 
o Supports the assignment and reading of the entire multidimensional packed array variable. 


o Support the assignment and reading of the index or part-select mode of the packed array, 
such as m = tmp[1], or m1 =tmp[1:0] . 


o The index of the multi-dimensional packed array is supported as a variable, such as m = 
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tmplidx| , currently ADS only supports the index of the rvalue multi-dimensional packed array of 
the assignment statement as a variable. 


2.3 Operators and Expressions 


2.3.1 Assignment pattern 


Assignment pattern is generally used to initialize or assign values to unpacked arrays and 
structures. The Assignment pattern consists of braces and apostrophes. 


Assignment pattern : 
'{ list of Values } 


listofValues is a list of value values separated by commas, and value values have the following 
forms: 

listofValues 

'{ default: value } 

'{type:value} 

'{ index: value } 

'{name:value} 

'{ value } 

'{const{ value} } 


default: value indicates that the value is assigned to all elements of the unpacked array or 
structure member 


index: value means to assign the value to the element whose subscript is index of the 
unpacked array 


'{ value1, value2,..., valueN } means to assign the corresponding value to each element of the 
unpacked array in order 


Currently ADS does not support assignment patterns in the form of '{ type:value } and '{ 
name:value }. 


Example : 

module test(in,reset,out); 

parameter SIZE=4; 

input reset; 

input [1:0] in[SIZE-1:0]; 

output reg [1:0] out [SIZE-1:0]; 

reg [1:0] tmp[SIZE-1:0] = '{SIZE{2'b10}}; //initialize tmp by 
assignment pattern 

always @(*) 

if (reset) 
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out = tmp; 
else 

out = in; 
endmodule 


2.4 always construct 


2.4.1 always_comb 


always_comb in SystemVerilog is used for combinatorial logic modeling, and the always_comb 
process must be combinatorial logic. If it is not, it means that the combination logic needs to give 
a warning . 


always_comb needs to pay attention to the following two points: 
o Sensitive lists are not allowed. 


o Cannot contain block timing , event controls (@(*), @(event_expression), @ *,etc) , fork, , 
join or wait statement. 


always_comb will add the rvalues of all assignment statements in the process to the sensitive 
list by default, and Ivalue variables cannot be assigned in other processes. 


2.4.2 always_latch 


The SystemVerilog always_latch process block is used to model latch logic. Like always_comb, 
always_latch cannot contain sensitive lists and block timing , event controls , fork, join or wait 
statement . 


2.4.3 always_ff 


The SystemVerilog always_ff process block is used for sequential logic modeling. always_ff 
must contain event control, and the variable on the left of the assignment statement in the process 
block cannot be assigned in other processes. 


2.5 Hierarchy 


2.5.1 Compilation Units 


SystemVerilog supports separate compilation using compilation units. Compilation units The 
compilation unit allows the definition of variables, etc. outside the package , module , interface, 
etc. Units are visible to all modules . 


Variables in the compilation unit can be defined in the module at the same time. If the variable 
in the compilation unit is not explicitly referenced, the variable with the same name inside the 
module is preferred. 


example: 


function [7:0] func(input [7:0] in1, input [7:0] in2); 
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begin 

func = inl + in2; 
end 

endfunction 


module test(in1, in2, clk, out1, out2); 
input [7:0] ini, in2; 
input clk; 
output reg [7:0] out1, out2; 
function [7:0] func(input [7:0] inl, input [7:0] in2); 
begin 
func = ini | in2; 
end 
endfunction 


always @(posedge clk) 


begin 

out1 = func(in1, in2);//local func 

out2 = $unit::func(in1, in2);//global func in unit 
end 
endmodule 


2.5.2 Packages 


The concept of Package comes from VHDL . Package allows sharing data types, user-defined 
data types, parameters , functions and tasks among one or more compilation units , modules or 
interfaces . The variables in the package can only be accessed and read, and cannot be written in 
the module. 


The members in the package are referenced in the following ways: 
o Direct reference through the :: operator, such as pack::mul(a,b); 
o Use import to import specific package items and import specific items into the module 


o Use the wildcard * to import the items in the package into the module , such as import 
pack::*; 


o In the current package , items in another package can be imported through import 


example: 
package mypack; 
parameter FACT_OP = 2; 
task factorial(input integer operand, output [1:0] out1); 
integer nFuncCall = 0; 
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begin 
if (operand == 0) 
begin 


outl 1; 


end 
else 
begin 
nFuncCall++; 
factorial((operand-1), out1); 
out1 = out1 * operand; 
end 
end 
endtask 
endpackage 


import mypack: :*; 


module src (input [1:0] a, input [1:0] b, 
output logic [2:0] out ); 

logic [1:0] out_tmp; 

always_comb 

factorial(FACT_OP, out_tmp); 

assign out = a + b + out_tmp; 

endmodule 
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3 Combinational and Sequential Logic Modeling 


3.1 Combination Logic Modeling 


There are three ways to implement combinatorial logic modeling: 
o gate level modeling 

o continuous assignment 

o procedure assignment always statement 


3.1.1 Gate-level modeling 


Gate-level modeling is realized through the gate instantiation method of verilog . The gate- 
level combinatorial logic supported by the ADS synthesis tool is as follows: 


Table 3 -1 Supported gate-level combinatorial logic 


xor XOR 


xnor same or 


3.1.2 continuous assignment 


A continuous assignment statement must begin with assign . Implemented at the same code 
level as gate-level circuits. 


The grammatical structure is as follows: 

O assign lvalue = expression; 

O The lvalue of continuous assignment must be a wire type variable. 
3.1.3 Procedure assignment always statement 


the always statement is as follows, the always statement is followed by event control . When 
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the value of A changes, the behavior in begin/end will be executed. 
always @(A) 
begin 
Y[15:0] = A + 22; 
Y[31:16] = A + 33; 
end 


adding the sensitive list directly after @ , you can also directly replace it with @(*) to avoid 
simulation mismatch caused by incomplete sensitive list. 


always @(*) 

begin 

Y[15:0] = A + 22; 
Y[31:16] = B + 33; 
end 


Using always to implement combinational logic modeling requires attention to the generation 
of latches . The following code, if (G) does not establish a branch, Q keeps the old value, and a 
latch will be generated. 


always @(*) 
begin 
if (G) 


end 


3.2 Temporal Logic Modeling 


Sequential logic differs from combinational logic in the generation of flip-flops. The temporal 
logic modeling method assigns the always statement to the process. Sequential logic circuits are 
composed of combinational circuits and flip-flops. The assignment methods can be blocking 
assignment or noblocking assignment. The left value must be a reg type variable. It is 
recommended to use noblocking assignment. 


3.2.1 Ordinary DFF 
reg[3:0]q; 

always @(negedge clk) 
q <= dj 


fr; 
El = ; 
SA y 
EA \ / 
i 4 
o 
|: 
A 
e| 
e | 
3 


Figure 3 -1 Common DFF RTL view 
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3.2.2 Asynchronous reset DFF 
always @ (posedge clk or posedge r) 


begin 
if (r) 
q <= 1'b0; 
else 
q <= dj 
end 


Figure 3 -2 asynchronous reset DFF RTL view 


3.2.3 Set DFF asynchronously 
always @ (posedge clk or posedge s) 


begin 
if (s) 
q <= 1'b1; 
else 
q <= d; 
end 


Figure 3-3 Asynchronously set DFF RTL view 


3.2.4 Asynchronous Reset Set DFF 
always @ (posedge clk or negedge r or posedge s) 


begin 
if (~r) 
q <= 1'b0; 
else if (s) 
q <= 1'b1; 
else 
q <= d; 
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end 


o a 
q5 
Figure 3-4 Asynchronous Reset Set DFF RTL View 


3.2.5 DFF with enable and asynchronous set and reset 
always @ (posedge clk or posedge r or posedge s) 
begin 

if (r) 

q <= 1'b0; 
else if (s) 

q <= 1'b1; 
else if (en) 

q <= d; 


end 


Figure 3-5 has enable and asynchronous set reset DFF RTL view 


3.2.6 Synchronous reset DFF 
always @ (posedge clk) 


if (r) 
q <= 1'b0; 
else 
q <= d; 
[ck ^ 
Td — 
(e 
[c 
en — q 


Figure 3 -6 synchronous reset DFF RTL view 
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3.2.7 Set DFF synchronously 
always @ (posedge clk) 


if (s) 

q <= 1'b1; 
else 

q <= d 


3.2.8 Synchronous Reset Set DFF 
always (A (posedge clk) 


if (r) 
q <= 1'b0; 
else if (s) 
q <= 1'b1; 
else 
q <= d; 
[d 
F 
CS 
rer 


Figure 3-7 synchronous reset reset DFF RTL view 


3.2.9 DFF with enable and synchronous reset 


always @ (posedge clk) 


if (rst) 
q <= 1'b0; 
else if (set) 
q <= 1'b1; 
else if(en) 
q <= d; 
[ clk - ep 
0 -— q 
[rst —— —— — A 
set e o 
Cc 


Figure 3-8 DFF RTL view with enable and synchronous reset 
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4 RAM and ROM modeling 


4.1 RAM Modeling 


Ram can be divided into two categories, namely Distributed Ram and Block Ram. The attribute 
syn_ramstyle can be used to specify whether the ram should be mapped to Block Ram or 
Distributed Ram or pure logic . The brief description of syn_ramstyle is as follows: 


o Decorated object: module, ram instance 

o Attribute subtype: string 

o Attribute values: block ram, select ram, registers, no rw check 
o Verilog syntax: object/*synthesis syn ramstyle = "block ram"*/; 


According to whether the read port is synchronized with the clock, ram can be divided into 
two categories: async read and sync read . Distributed Ram belongs to the former, and Block Ram 
belongs to the latter. 


Among them, sync read ram can be divided into three modes : READ BEFORE WRITE, 
TRANSPARENT WRITE, and NORMAL WRITE according to the simultaneous effective behavior of 
the read and write ports . These properties are reflected in the WRITE MODE A and 
WRITE MODE B parameters. 


From the perspective of the corresponding GTP device, the GTP device corresponding to 
Distributed Ram is as follows: 


Logos2: GTP RAM32X1DP, GTP RAM32X1SP, GTP RAM32X2DP, GTP RAM32X2SP, 
GTP RAM64X1DP, GTP RAM64X1SP, GTP RAM128X1DP, GTP. RAM128X1SP, GTP RAM256XI1SP; 


Logos: GTP RAM32X1DP, GTP RAM32XI1SP; 

Titan, Compact, PGL22G: GTP RAM16X1DP, GTP RAM16XI1SP; 
GTP devices corresponding to Block Ram are as follows: 
Logos2: GTP DRM36K EL GTP DRM18K EL: 

Compact: GTP DRM9K EI: 


Logos, Titan, PGL22G: GTP. DRM18K, GTP. DRMSK; 
4.2 RAM data initialization 


For the initial assignment of Ram data, currently the ADS synthesis tool only supports the 
following two forms: 
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4.2.1 Two-dimensional array with data in initial statement 


reg[7:0]mem[31:0] 


initial begin 


mem[@] = 8'be1111110; 
mem[1] = 8'b10000011; 
mem[2] = 8'b00000101; 
mem[3] = 8'b00001001; 
mem[4] = 8'b00001101; 


mem[27] = 8'b00110011; 
8'b00100101; 
mem[29] = 8'be1001110; 
mem[30] = 8'b01110100; 
mem[31] = 8'b11100101; 


mem[ 28] 


end 


4.2.2 initial with $readmemb and $readmemh 


4 RAM and ROM modeling 


using two-dimensional array with data in text file, The RAM is initialized from a text file using 


the system tasks Sreadmemb and Sreadmemh 
reg [3 : 0] mem [0 : 
initial freadmemb(“mem.data”, mem); 


// Example of content “mem.data” file 


1011 // addr=0 
1000 // addr=1 
0000 // addr=2 
1000 // addr=3 
0010 // addr=4 
0101 // addr=5 
1111 // addr=6 
1001 // addr=7 


4.2.3 Distributed Ram 


a) SINGLE-PORT 


7]; 


always @(posedge clk) 


begin 
if (en) 
begin 
if (we) 


RAM[addr] <= di; 
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end 
end 
assign do = RAM[addr]; 


Map to GTP devices are as follows: 


Logos2: GTP_RAM32X1SP, GTP RAM32X2SP, GTP_RAM64X1SP, GTP RAM128X1SP 
,GTP_RAM256X1SP; 


Logos: GTP_RAM32X1SP; 
Titan, Compact, PGL22G: GTP RAM16X1SP; 
b) DUAL PORT 
always @(posedge clk) 
begin 
if (en) 
begin 
if (we) 
RAM[write_addr] <= di; 
end 
end 


assign do = RAM[read_addr] 
Map to GTP devices are as follows: 
Logos2: GTP_RAM32X1DP, GTP_RAM32X2DP, GTP_RAM64X1DP, GTP_RAM128X1DP; 
Logos: GTP_RAM32X1DP; 
Titan, Compact, PGL22G: GTP_RAM16X1DP; 
4.2.4 Block Rams 


a) SINGLE PORT 
single port block ram are as follows: 


o WRITE MODE A - " READ BEFORE WRITE " , map to DRM, the specific size of DRM 
varies according to different architectures. 


Recommended coding style: 
always @(posedge clk) 
begin 
if (en) 
begin 
if (we) 
RAM[addr] <= di; 
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do <= RAM[addr]; 
end 


end 


o WRITE MODE A = "TRANSPARENT WRITE" style1: 
always @(posedge clk) 


begin 
if (en) 
begin 
if (we) 
begin 
RAM[addr] <= di; 
do <= di; 
end 
else 
do <= RAM[addr]; 
end 
end 


o WRITE MODE A = "TRANSPARENT WRITE" style2: 
always @(posedge clk) 


begin 
if (en) 
begin 
if (we) 
RAM[addr] <= di; 
read addr «- addr; 
end 
end 


assign do - RAM[read addr]; 


o WRITE MODE A = " NORMAL WRITE " , map to DRM, the specific size of DRM varies 
according to the architecture 
always @(posedge clk) 
begin 
if (en) 
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begin 
if (we) 
RAM[addr] <= di; 
else 
do <= RAM[addr]; 
end 


end 
b) SIMPLE-DUAL-PORT 


SYNC READ BEFORE WRITE ( assuming the read and write clocks are the same ), map to DRM, 
and the specific size of DRM varies according to different architectures. 
always @(posedge clk) 


begin 
if (en) 
begin 
if (we) 
RAM[addra] <= di; 
dob <= RAM[addrb]; 
end 
end 


c) TURE DUAL PORT 


It is formed by merging two independent single port rams . The map is DRM. The specific size 
of DRM varies according to different architectures. You can refer to the GTP device corresponding 
to the Block Ram mentioned above . 


4.3 ROM Modeling 


rom, similar to ram, can also be divided into two categories, namely Distributed Rom and Block 
Rom . The attribute syn_romstyle can be used to specify whether the rom should be mapped to 
Block Rom or Distributed Rom or pure logic. The brief description of syn_romstyle is as follows: 


Decorated object: module, rom instance 

Attribute subtype: string 

Attribute values: block_rom, select_rom, logic 

Verilog syntax: object/*synthesis syn_romstyle = “block_rom”*/; 


According to whether the read port is synchronized with the clock, the rom can be divided 
into two categories: async read and sync read . Distributed Rom belongs to the former, and Block 
Rom belongs to the latter. 
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4 RAM and ROM modeling 


the perspective of the corresponding GTP device, the GTP device corresponding to the 
Distributed Rom is as follows: 


GTP ROM32X1, GTP ROM32X2, GTP. ROM64X1, GTP ROM128X1, GTP ROM256X1; 


GTP devices corresponding to Block Rom are as follows: 


Logos2: GTP. DRM36K E1, GTP. DRM18K El; 


Compact: GTP. DRM9K EL: 


Logos, Titan, PGL22G: GTP DRM18K, GTP DRMSK; 


4.3.1 Distributed Rom 


a) One-dimensional array with data in case statement 
module rom case(addr, dataout); 


input 
output 
reg [7 


case 
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[4 : 0] addr; 

[7 : 0] dataout; 
: 0] dataout; 
always @(addr)begin 


(addr) 


5'b00000: 
5'b00001: 
5'b00010: 
5'b00011: 
5'b00100: 
5'b00101: 
5'b00110: 
5'b00111: 
5'b01000: 
5'b01001: 
5'b01010: 
5'b01011: 
5'b01100: 
5'b01101: 
5'b01110: 
5'b01111: 
5'b10000: 
5'b10001: 
5'b10010: 
5'b10011: 
5'b10100: 


dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 


8'b10000011; 
8' b00000101; 
8' b00001001; 
8'b00001101; 
8'b00010001; 
8'b00011001; 
8'b00100001; 
8'b10110100; 
8'b11000000; 
8'b10110001; 
8' b00110101; 
8'b01110010; 
8'b11100011; 
8'b00111111; 
8' b01010101; 
8'b00110100; 
8'b10110000; 
8'b00010001; 
8'b10110011; 
8'b00101011; 
8'b11101110; 
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end 


5'b10101: dataout - 8'b01110111; 
5'b10110: dataout = 8'b01110101; 
5'b10111: dataout = 8'b01000011; 
5'b11000: dataout = 8'b01011100; 
5'b11001: dataout = 8'b00010100; 
5'b11010: dataout = 8'b00110011; 
5'b11011: dataout = 8'b00100101; 
5'b11100: dataout = 8'b01001110; 
5'b11101: dataout = 8'b01110100; 
5'b11110: dataout = 8'b11100101; 
5'b11111: dataout = 8'b01111110; 
default: dataout = 8'b00000000; 


endcase 


endmodule 


b) 


Two-dimensional array with data in initial statement 


module rom_case(addr, dataout); 


input [4 : 


0] addr; 


output [7 : 0] dataout; 


reg [7 : 


0] rom [31 : 0]; 


initial begin 
rom[0] = 8'b01111110; 


rom[1] = 8'b10000011; 
rom[2] = 8'b00000101; 
rom[3] = 8'b00001001; 
rom[4] = 8'b00001101; 
rom[5] = 8'b00010001; 
rom[6] = 8'b00011001; 
rom[7] = 8'b00100001; 
rom[8] = 8'b10110100; 
rom[9] = 8'b11000000; 
rom[10] = 8'b10110001; 
rom[11] = 8'be1110010; 
rom[12] = 8'b11100011; 
rom[13] = 8'b11100011; 
rom[14] = 8'bee111111; 


rom[15] = 8'b01010101; 
rom[16] = 8'b00110100; 
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rom[17] - 
rom[18] - 
rom[19] - 
rom[20] - 
rom[21] - 
rom[22] - 
rom[23] - 
rom[24] - 
rom[25] - 
rom[26] - 
rom[27] - 
rom[28] - 
rom[29] - 
rom[30] - 
rom[31 
end 

assign 
endmodule 
c) initial 

module rom 
inpu 

outp 

reg 

init 

assi 
endmodule 

// Example 
1011 

1000 

0000 

1000 

0010 

0101 

1111 

1001 
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8'b10110000; 
8'b00010001; 
8'b10110011; 
8'b00101011; 
8'b11101110; 
8'b01110111; 
8'b01110101; 
8'b01000011; 
8'b01011100; 
8'b00010100; 
8'b00110011; 
8'b00100101; 
8'b01001110; 
8'b01110100; 
| = 8'b11100101; 


dataout = rom[addr]; 


with Sreadmemb and Sreadmemh 


| case(addr, Z); 


t [2 : 0] addr; 

ut [3 : 0] Z; 

[3 : 0] rom [0 : 7]; 

ial freadmemb(“rom.data”, rom); 


gn Z = rom[addr]; 


of content “rom.data” file 
// addr=0 
// addr-1 
// addr=2 
// addr=3 
// addr=4 
// addr=5 
// addr=6 
// addr=7 


4.3.2 Block Rom 


a) One-dimensional array with data in case statement 
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module rom case(clock, addr, dataout); 


input clock; 
[4 : 0] addr; 

[7 : 0] dataout; 
: 0] dataout; 

0] read addr; 


input 
output 
reg [7 
reg [4 : 


always (read addr)begin 


case (read addr) 
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5'b00000: 
5'b00001: 
5'b00010: 
5'b00011: 
5'b00100: 
5'b00101: 
5'b00110: 
5'b00111: 
5'b01000: 
5'b01001: 
5'b01010: 
5'b01011: 
5'b01100: 
5'b01101: 
5'b01110: 
5'b01111: 
5'b10000: 
5'b10001: 
5'b10010: 
5'b10011: 
5'b10100: 
5'b10101: 
5'b10110: 
5'b10111: 
5'b11000: 
5'b11001: 
5'b11010: 
5'b11011: 
5'b11100: 


dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 
dataout 


8'b10000011; 
8'b00000101; 
8'b00001001; 
8'b00001101; 
8'b00010001; 
8'b00011001; 
8'b00100001; 
8'b10110100; 
8'b11000000; 
8'b10110001; 
8'b00110101; 
8'b01110010; 
8'b11100011; 
8'b00111111; 
8'b01010101; 
8'b00110100; 
8'b10110000; 
8'b00010001; 
8'b10110011; 
8'b00101011; 
8'b11101110; 
8'b01110111; 
8'b01110101; 
8'b01000011; 
8'b01011100; 
8'b00010100; 
8'b00110011; 
8'b00100101; 
8'b01001110; 
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5'b11101: dataout <= 8'b01110100; 

5'b11110: dataout <= 8'b11100101; 

5'b11111: dataout <= 8'b01111110; 

default: dataout <= 8'b00000000; 
endcase 


end 


always @(posedge clock) 
read_addr <= addr; 


endmodule 


b) Two-dimensional array with data in initial statement 
module rom_case(clock, addr, dataout); 
input clock; 
input [4 : 0] addr; 
output [7 : 0] dataout; 
reg [7 : 0] dataout; 
reg [7 : 0] rom [31 : 0]; 


initial begin 

rom[0] = 8'b01111110; 
rom[1] = 8'b10000011; 
rom[2] = 8'b00000101; 
rom[3] = 8'b00001001; 
rom[4] = 8'b00001101; 
rom[5] = 8'b00010001; 
rom[6] = 8'b00011001; 
rom[7] = 8'b00100001; 
rom[8] = 8'b10110100; 
rom[9] = 8'b11000000; 
rom[10] = 8'b10110001; 
rom[11] = 8'b01110010; 
rom[12] = 8'b11100011; 
rom[13] = 8'b11100011; 
rom[14] = 8'bee111111; 
rom[15] = 8'b@1010101; 

rom[16] = 8'b00110100; 

rom[17] = 8'b10110000; 

rom[18] = 8'b00010001; 
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rom[19] - 8'b10110011; 
rom[20] = 8'b00101011; 
rom[21] = 8'b11101110; 
rom[22] = 8'b01110111; 
rom[23] = 8'be1110101; 
rom[24] = 8'b01000011; 
rom[25] = 8'b01011100; 
rom[26] = 8'b00010100; 
rom[27] = 8'b00110011; 
rom[28] = 8'b00100101; 
rom[29] = 8'b01001110; 
rom[30] = 8'b01110100; 
rom[31] = 8'b11100101; 


end 


always @(posedge clock) 


dataout <= rom[addr]; 


endmodule 


4 RAM and ROM modeling 


c) initial with Sreadmemb and $readmemh 


module rom_case(clock, addr, Z); 


input clock; 
0] addr; 


input [2 : 
output [3 : 


reg [3 : 0] rom [0 : 


7]; 


initial freadmemb(“rom.data”, rom); 


always @(posedge clock) 


dataout <= rom[addr]; 


endmodule 


// Example of content “rom.data” file 


1011 
1000 
0000 
1000 
0010 
0101 
1111 
1001 


https://innek.ru 


// 
// 
// 
// 
// 
// 
Lë 
// 


addr=0 
addr=1 
addr=2 
addr=3 
addr=4 
addr=5 
addr=6 
addr=7 
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5 FSM modeling 


FSM ( Finite State Machine ) is an important design method and circuit structure for sequential 
circuits. FSM is a circuit composed of a set of flip-flops and combinational logic. Each data 
combination of flip-flops is called a state. FSM controls sequential circuits in an orderly manner 
according to different state outputs and state transitions. Figure 5-1 is a block diagram of the basic 
structure of FSM . Where X represents the input signal, Y represents the output signal, Q 
represents the current state of the storage circuit, and Z represents the input of the storage circuit, 
that is, the next state. 


Figure 5-1 Basic structural block diagram of FSM 


5.1 Recommended FSM modeling style 


FSM usually includes three main aspects: state reset, state transition and output logic 
description. According to the different structures used to describe these aspects, three typical 
description structures are recommended: single process, two processes, three processes . The 
following are examples of these three typical modeling styles. 


5.1.1 Single Process FSM Modeling 


As the name implies, this modeling style describes the FSM reset, state transition and output 
logic in one process . Examples are as follows: 

module fsm(clk, reset, X, Y); 

input clk, reset, X; 

output reg Y; 

reg [1:0] state; 

parameter state 1 = 2”b00; 

parameter state 2 = 2”b01; 

parameter state 3 = 2”b10; 

parameter state 4 = 2°b11; 
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always@(posedge clk or posedge reset) begin 
if (reset) begin 
state = state_1; 
Y = 1*b1; 
end 
else 
case (state) 
state 1: begin 
if (X == 1?b1) state - state 2; 
else state - state 3; 
Y = 1’b1; 
end 
state 2: begin 
state - state 4; 
Y = 1'bi; 
end 
state 3: begin 
state - state 4; 
Y = 1’b0; 
end 
state_4: begin 
state = state_1; 
Y = 1'bi; 
end 
endcase 
end 
endmodule 


Z 


Figure 5 -2 single process coding style FSM structure block diagram after synthesis 
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5.1.2 Two Processes FSM Modeling 


This modeling style is described by two processes . One of the processes is used to describe 
the reset and state transition of the FSM , and the other process is used to describe the output 
logic of the FSM . Examples are as follows: 

module fsm(clk, reset, X, Y); 

input clk, reset, X; 

output reg Y; 

reg [1:0] state; 

parameter state 1 = 2'b00; 
2'b01; 
parameter state 3 = 2”b10; 


parameter state 2 


parameter state 4 = 2°b11; 


always ((posedge clk or posedge reset) 
if (reset) 
state - state 1; 
else 
case (state) 
state 1: 
if (X == 1’b1) state - state 2; 


else state - state 3; 


state 2: 
state - state 4; 
state 3: 
state - state 4; 
state 4: 
state - state 1; 
end case 
always (state) 
if (reset) 
Y = 1'b1; 
else 
case(state) 
state 1: Y = 1'b1; 
state 2: Y - 1'b1; 
state 3: Y = 1'b0; 
state 4: Y - 1'b1; 
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end case 


endmodule 


Z 


Figure 5 -3 Two processes coding style FSM structure block diagram after synthesis 
5.1.3 Three Processes FSM Modeling 


This modeling style is described by three processes. The first process is used to describe the 
reset and next state jump of the FSM ; the second process is used to describe the state transition 
logic, and the last process is used to describe the output logic of the FSM . Examples are as follows: 

module fsm(clk, reset, X, Y); 

input clk, reset, X; 

output reg Y; 

reg [1:0] state; 

reg [1:0] next_state; 

parameter state 1 = 2'b00; 

parameter state 2 = 2'b01; 

parameter state 3 = 2'b10; 

parameter state 4 = 2'b11; 


always@(posedge clk or posedge reset) 
if (reset) 
state = state_1; 
else 
state = next_state; 


always@(state or X) 
case (state) 
state_1: 
if (X == 1’b1) next_state = state_2; 
else next_state = state_3; 
state_2: 
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next state 
state 3: 

next state 
state 4: 

next state 


state 4; 


state 4; 


state 1; 
endcase 


always@(state) 

if (reset) 

Y = 1'b1; 

else 

case(state) 
state_1: Y = 1'b1; 
state_2: Y = 1'b1; 
state 3: Y = 1'b0; 
state 4: Y - 1'b1; 


end case 


endmodule 


Z (next state) 


Figure 5-4 Three processes coding style FSM structure block diagram after synthesis 


5.2 Specify reset description for FSM 


for the FSM to ensure that the circuit puts the FSM into the specified legal state at power-up, 
or resets the state as needed during runtime. 


5.3 Use parameter to specify different states 


It is recommended to specify the legal state of the FSM by defining a parameter, which can 
increase the readability of the code. E.g: 
parameter idle - 3'b000; 
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parameter ready = 3'b001; 
parameter read = 3'b010; 
parameter write = 3'b011; 


parameter wait = 3'b100; 


5.4 Using case statement to describe FSM 


It is recommended to describe the FSM through the case statement in the always structure. 
The main feature of the description is that the control expression of the case statement is a state 
variable, and each branch expression is a different legal state. The next state value is described in 
different branches according to the current state and input conditions. 


5.5 Specify the FSM encoding method as needed 


Different forms of state coding can be selected according to different optimization objectives. 
Verilog HDL code can pass 
/*synthesis syn_encoding = "value"*/ 


to specify the encoding type. Among them, value can specify the following values. 


5.5.1 onehot 


Each state corresponds to one bit of the code, and only two registers need to be acted upon 
when jumping between different states. Generally, the scale of combinational logic circuits can be 
reduced, and the number of state registers occupied is equal to the number of states. Because the 
FPGA device contains rich register resources, this encoding is more suitable for FPGA devices. In 
addition, due to its action characteristics, the reliability of this encoding is relatively high. 


5.5.2 gray 


Adjacent codes are only different in one bit , and the register action is small when the state 
jumps, which helps to improve system stability. 


5.5.3 sequential 


Natural binary encoding with the least number of status registers. 


5.5.4 original 


Keep the original encoding described by the source file. 


5.5.5 safe 


safe code is that once the FSM enters any illegal state, the FSM can be jumped back to the 
legal state immediately through the safe logic . Designed to enhance the stability of the design, it 
can be used in conjunction with the aforementioned codes, for example: 

/*synthesis syn_encoding = "safe, onehot"*/ 
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In some cases, the cost of safe encoding is relatively high. For example, the number of FSM 
states is large, and onehot encoding and safe encoding are used together, so the safe logic is 
relatively large. 
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6 Appendix 


6.1 Module and Macromodule Declaration 


The module/endmodule block is the basic compilation unit in Verilog, the module begin with 
module(macromodule) and terminated with endmodule. The basic syntax form as follows: 


module| macromodule test(A, B, Y); 
input A, B; 

output Y; 

assign Y = A & B; 

endmodule 


6.2 Port Declaration 
There are three types of Port, namely input, output and inout. 
6.3 Parameter Declaration 


Parameter is divided into module parameter , local parameter and specify parameter , and the 
corresponding keywords are parameter, localparam and specparam . 


declaration format of parameter is: 


parameter | localparam|specparam [data type] param assignments 


6.4 Reg Type Declaration 


6.4.1 Supported Reg Type Declaration 
ADS supported reg declaration keywords are reg , integer , time . 


reg has no data type , the default is 1 bit wide, if it exceeds 1 bit , you need to set the bit width 
of reg in range declaration . 


integer is 32 bits , and no range declaration is allowed . 
time is 64 bits , and no range declaration is allowed . 
6.4.2 Unsupported Reg Type Declaration 


Unsupported reg declaration keywords are event, real, realtime. 


6.5 NET Declaration 


6.5.1 Supported Net Type Declaration 
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The net types supported by ADS are wire, tri, triO, tri1, triand, trior, wand, wor, supplyO and 
supply1 ( initial values are allowed ) . 


6.5.2 Unsupported Net Type Declaration 


The net type of ADS unsupported is trireg . 


6.6 Continuous Assign 


Continuous assignment completes the assignment of net variables. Continuous assignment 
consists of two parts: lvalue and rvalue. The types of lvalue are as follows: 


Net (vector or scalar) 

Constant bit-select of a vector net 

Constant part-select of a vector net 
Constant indexed part-select of a vector net 


Concatenation or nested concatenation of any of the above left hand side 


6.7 Instantiation 
6.7.1 Module Instantiation 
Supported module instantiation 
Supported module instantiation syntax form as follows: 


module_identifier [parameter_value_assignment] module_instance {,module_instance } 


parameter_value_assignment completes the setting of the parameter value in the 
instantiated module . In addition to setting the parameter value using the above method, you can 
also use defparam . The grammatical structure is as follows: 


defparam inst_name.parameter_name = value; 
Unsupported Module Instantiation 


User-defined primitives(UDPs) , UDPs begin with keyword primitive and terminated with 
endprimitive , the syntax form as follows : 


primitive 


endprimitive 
6.8 Gate instantiation 


6.8.1 Supported gate instantiation 
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gate instantiation syntax as follows: 
gatetypekeyword [instname] (portlist); 


supported gate keywords: 


Table 6-1 supported gate keywords 


enable_gatetype n_input_gatetype n_output_gatetype 


bufifO 


notif1 


6.8.2 Unsupported gate instantiation 


unsupported gate keywords: 


Table 6-2 unsupported gate keywords 


pmos rcmos rtran 


6.9 Always Construct 


The always construct repeats continuously throughout the duration of the simulation, syntax 
as follows: 


always statement 


6.10 Generate Region 


Generate region begin with keyword generate and terminated with endgenerate. Syntax as 
follows: 


generate ( module or generate item ) endgenerate 
6.11 Generate Block 


Supported 
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6.12 Loop Generate Construct 


Supported 


Syntax form as follows: 
for ( genvar_initialization ; genvar_expression ; genvar_iteration ) 


generate block 


6.13 Conditional Generate Construct 


condition generate construct contains generate if and generate case. 
6.13.1 Generate If Construct 
Supported 


Syntax form as follows: 
if ( constant_expression ) 
generate block or null 


[ else generate block or null ] 
6.13.2 Generate Case Construct 
Supported 


Syntax as follows: 
case ( constant expression ) 
case generate item { case generate item } 


endcase 


6.14 Function Construct 
Supported 

6.15 Task Construct 
Supported 


6.16 Operators 


6.16.1 Binary Operators 
+, -, he &&, ||, &, |, ^, ~^, ^, <<, >>, <<<, >>> 


rn” >) 


The relevant expressions of the above operators are as follows: 
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Table 6 -3 Binary Operators 


[Gesta | usage | feto 
es fame — — — —] 
E see [esee CTO 
n fare skin — — 
ees feet 
e fa sy — 
i jesus — — — [eueetors — — — — 
i Jai fabio — — — — 
fi Jet fasiwees 


6.16.2 Unary Operators 


+, E I, ge? &, |, A SCH ~j, NA 
the above unary operators are as follows: 


Table 6 -4 unary operators 


Operators | Usse | function O 
He e ETE 
EDS CC ETE 


i Ta reto 
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B ^a Reduction xor 


Reduction nand 


6.16.3 Other 


Pi, {hh 


Table 6-5 other operators 


[eme | ves | tini | 


6.16.4 Unsupported Operators 


o The divisor in the / operator must be a power of 2 (2**n). 


o % ADS unsupported 


6.17 Statements 


6.17.1 Supported Statements 


Statements occur within procedures such as always, initial, task and function, the statements 
type as follows: 


o Blocking procedural assignments = and Nonblocking procedural assignments <= 
The left hand value must be register. Do not use = and <= for the same register 
o Seq block 


begin/end block groups multiple statements into always block, example as follows: 
module test (inl, in2, out1, out2); 

input ini, in2; 

output reg outil, out2; 

always@(in1, in2) 


begin 

out1 = inl € in2; 
out2 = in1 | in2; 
end 

endmodule 


> Task enable 
> If statement 
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If statement is conditional statement, the keywords include if, else and else if. Syntax of if 
statement as follows: 
if (condition1) 
statement1; 
[ else if (condition2) statement2;] 
[else statement3; ] 


> Case statement 


A case statement include begin keywords case, casex or casez, terminal keyword endcase. 
casex means that vi or 'z value in the case expression is treated as don't care. casez means that 
'z' value in the case expression is treated as don't care. If there is default keyword, its statement 
will be selected when none of the select expressions is valid. 


> For statement 


for statement is one of loop statements , it is used to modify blocks of procedural statements. 
The first assignment is executed initially and then the expression is evaluated repeatedly based on 
condition value. 


> Event control statement 
@identifier 

@(*) 

@* 

@(identifier, identifier,...) 
@(posedge identifier, ...) 
@(negedge identifier, ...) 
> Delay control statement 


The implementation method of delay in delay control statement is #delay_value or 
tt(mintypmax[,mintypmax[ , mintypmax ]]), in ADS synthesis, the delay in delay control is ignored. 


> While statement 

It is one of loop statements, syntax of while statement as follows. 
while ( expression ) statement 

It executes the given statement until the expression becomes true. 
> Disable statement 


The disable statement provides the ability to terminate the activity associated with 
concurrently active. It can be used within blocks and tasks to disable the particular block or task 
containing the disable statement. syntax form of disable statement as follows: 
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disable block_id/task_id 
> System task 
Sreadmemb and $readmemh in initial is supported 
6.17.2 Unsupported Statements 
> par block 
fork/join block 
> procedural statements 
the keyword of procedural statements is assign/desassign force/release 
> wait statement 
It is one of loop statements, syntax from of wait statement as follows: 
wait ( expression ) statement 
> forever statement 


It is one of loop statements, repeats the ensuing statement continuously. syntax from of 
forever statement as follows: 


forever statement 
> repeat statement 


Executes a given statement a fixed number of times, the number of executions is defined by 
the expression following the repeat keyword, syntax from of repeat statement as follows: 


repeat (expression) statement 
> event trigger 
syntax from of event trigger as follows: 


->event_identifier 


6.18 Expressions 


6.18.1 Supported Expressions 


> Number 


Number types of ADS supported are integer number, string number and based number. The 
based number form has binary number, octal number, decimal number and hexadecimal number. 


> Name 
simple name and escape name, the escape name syntax is \simple_name 


> System function 
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A name following the dollar( $) is interpreted as a system function. Only $signed and 
Sunsigned system function is supported. 


6.18.2 Unsupported Expressions 
System function expect Ssigned and Sunsigned 
6.18.3 Data Type 
6.18.4 signed /unsigned 
Supported 
6.18.5 range 
Supported 


Range in reg/net/port declaration specifies the variable is scalar or vector, the syntax of range 
as following. 


[expr : expr], [expr +: expr], [expr -: expr] 


You can use range to perform bit select and partial select on variables. Bit select is 
vectorName[expr], and partial select is vectorName[expr:expr] , vectorName[expr+:expr] , and 
vectorName[expr-:expr] . 


6.19 Compiler directives 


All Verilog compiler directives are preceded by the ( ` ) character. 
The supported compiler directives as follows : 
o ‘include 


The file inclusion ( include) compiler directive is used to insert the entire contents of a source 
file in another file during compilation. Syntax as follows: 


‘include "filename" 

> ‘ifdef, else, ‘elsif , ifndef, “endif 

> “undef 

Removes the definition of a previously defined macro. 
> ‘define 


The directive ‘define creates a macro for text substitution. This directive can be used both 
inside and outside module definitions. Example as follows. 


‘define MIN 10 
> "default nettype 


The directive default nettype controls the net type created for implicit net declarations. It 
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can be used only outside of module definitions. Option of default nettype is wire, tri, triO , tri1, 
wand, triand , wor, trior, trireg, uwire, none. Example as follows. 


"default nettype none 
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7 Ignored Verilog Language Constructs 


7.1 Initial Construct 
Ignored 
7.2 Delay and Delay Control 


Ignored 


7.2.1 Strengths 
Ignored 


drive strength ::= ( strengthO , strength1 ) | ( strength1 , strengthO ) | ( strengthO , highz1 ) | 
( strength1 , highzO ) | (highz1, strengthO ) | ( highzO , strength1 ) 


charge strength ::= ( small ) | (medium) | (large ) 

7.3 Specify Block 

Ignored 

7.4 Config Declaration 

Ignored 

7.5 SystemTaskEnable 

Ignored expected for Sreadmemb and $readmemh in initial 
7.6 Compiler Directives 


‘line, "celldefine, “endcelldefine, ‘resetall, ‘timescale, “unconnected_drive, 
'nounconnected drive 
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The copyright of this document belongs to the company, and all rights are reserved. Without 
written permission, any company or individual shall not disclose, reprint or otherwise disclose or 
distribute any part of this document to third parties. Otherwise, the company will pursue its legal 
responsibility. 


disclaimer 


1. This document only provides phased information, and the content contained in it may be 
updated at any time according to the actual situation of the product without prior notice . The 
company does not assume any legal responsibility for any direct or indirect losses caused by 
improper use of this document. 


2. This document is provided as is, without any warranty, including any warranty of 
merchantability, fitness for a particular purpose, or non-infringement, and any warranty 
mentioned elsewhere in any proposal, specification, or sample . No license, express or implied, 
to any intellectual property right is hereby granted by this document, whether by estoppel or 
otherwise. 


The company reserves the right to modify the relevant documents of the company's series of 
products at any time without prior notice. 
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